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(54) PROCESS FOR AFTERTREATING NITROGEN- 
CONTAINING FIBROUS MATERIALS DYED WITH 
REACnVBDYES 

^^IK CIB A-GEIGY AG, a body corporate organised according to the 

laws of Switzerland, of Basle, Switzerland, do hereby declare the invention, for 
which we pray that a patent raav be granted to us, and the method by which it is to 
be performed, to be particularly described in and by the following statement— 
A process for aftertrcating dyeings on nitrogen-containing fibres is known 
from German Auslegeschrift (DAS) 1.099.494. The dyeings are obtained in acid 
aqueous dyebaths with soluble dyes which contain at least one mobile fibrc- 
reactive halogen atom, and the aftertreatment is effected by raising the pH of the 
dyebath to above 6, in particular to 6.5 to 8.5, when the desired amount of dye has 
exhMisted onto the fibres. This aftertreatment improves the fixation of the dye on 
the fibres and tjiercby the fastness of the dyeing. 

Germria Auslegeschrift 2,104,348 discloses a further process for fixing dyes. 
Natural or synthetic polyamide fibres are dyed with reactive dyes by the exhaustion 
process, whercm the dyeinc preparations, in addition to the reactive dye, contain 
an alkali donor, for example sodium trichloroacetate, which in the course of the 
dyeing operation effects a rise in the pH value and thereby an improved fixation of 
the dye. If desired, the alkali donor can be added to the dyebath only towards tiie 
end of the dyemg operation. 

In both these processes, the dyed fibrous material is given an aftertreatment by 
nnsing and, as circumstances require, neutralising and drying them. 

The fastness properties, for example the fastness to waslung, perspiration, or 
especially the fastness to rubbing, of tiic fibrous material aftertreated by the known 
processes, are not satisfactory m every respect 

It has now been found that the fastness properties of nitrogen-containing 
fibrous material dyed witii reactive dyes can be improved by treating the materia 
which has been dyed in conventional manner by the exhaustion process in an acid 
dyebath, to which have been added in succession an inofganic or organic base, an 
organic acid and a reducing agent, an oxidant and optionally a fabric softener, and 
subsequentiy subjecting it to an aftertreatment by draining and drying. 

The present invention therefore provides a process for aftertreaung dyeings on 
natural, nitrogen-containing fibrous material, v^liich have been effected in an acid 
dyebath with reactive azo dyes, v/hich contain as reactive groups radicals of a 
carboxyhc acid which contains at least one reactive halogen atom and/or a multiple 
carbon-to-carbon bond that is capable of addition to the nitrogen-containing 
fibrous matenal, vinylsulphone groups or groups that form vinylsiUphone groups 
under the dyeing conditions, or the radical of an aromatic nitrogen hcterocylic ring 
system with two ring hetero atoms and at least one reactive halogen atom, which 
process comprises treating the dyed fibrous material in die exhausted aqueous 
dyebath in a single bath, but stepwise in succession, 

(a) at 70** to SO^C in an aqueous liquor having a pH of 8 to 9. 
9^1 ^ c« * reducing agent and a pH of 4.5 to 5.5. 

(c) at 55 to 65"C with an oxidant to remove excess reducing agent and 
optionally o -o -» 

(d) at 30" to 40'C with a fabric softener, and subsequentiy finishing said 
fibrous material by draining and drying it. 

The aftertreatment process of the present invention can be used for dyeings on 
any natural, nitrogen-containing fibrous material, especially on wool. 
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The aftertreatment process is especially advantageous for dyeings on wool 
wluch has been provided with a shrinkproof finish, since it is able to improve the 
fastness properties of the dyeings, so that the dyed fibrous material meets the 
stnnMnt wash coftcUUons for fibrous material, in particular wool, which has been 
provided with a shrmkproof finish. 

^ wool, a distinction is made between oxidative and 

addiUvB (finwh with a synthetic resin) treatments, although these processes can also 
be combined and, where appropnate, also carried out simultaneously 

In the oxidative processes it is possible to use, for example, peroxymono- 
sulphunc acid, potassium permanganate, chlorine or conq)ounds which roUt off 
cMonne. for example dichloro- and trichloroisocyanurate, normally followed bv a 
reducing step with, for example, sodium hydrogen sulphite to remove am 
unreacted oxidant ^ o aay 

Far more important, however, are the processes in which the wool is 
pretreated with an oxidant, for example chlorine or a chlorine donor, and then with 
a synthetic resm. Examples of synthetic resins which are suitable for this combined 
shnnkproof finish are cationic polyelectrolytes, i.e. polymers with numerous 
cauomcally lomsable sites, for example amine or amide groups. 

Thus US patent 3,300,406 discloses polymers with a mam* chain consistina 
exclusively of carbon atoms and to which the units of formula 

H 

are attached, wherein A represents alk^ene of 2 to 3 carbon atoms. Such nolymere 
can be obtained by reacting a diamine or polyamine with a pol^V of a mS" 
which contains mtole groups (acrylonitido). A particularly purred polyme"^ 
for example, a polyvinyl imidazobne. ' ' h yaiym^r is, 

„f o^-lv " ^A^'^^I '^^"f^ ^'^ shrinkproof finish is a polyamide 
of adipic acid and diethylenetriamlne which is p^aUy ctossUiiteai^ 

f^th*e°^h^,?T^jP°^*'"' essentiaf cationic grS 
in the polymer are azetidimum chloride groups of the formula Br"»p» 

a' 

i<r™*^o« (2) 



Further polymers suitable for the combined shrinkproof finish are. for 
SSX** S^tffilf l^^'l' Po'ypwpylenepolyamines. polyaciyUc amides, which 
can be methylolated, polyamicfe/epoxide reaction products or mixtures of 
polyamidcs and epoxides. The epoxides can be bisphenolA/epichlorohydrin resins 
pSyalSinS* P^'y"^**" o« ontained from fatty acids and poMSfrae 

Shrinkproof finishes on wool without an oxidative prctreatment can also be 
obtained with reactive polyolefins, certain polyurcthanes. reacUon products otf 
epoxides with f«ty amines and dicarboxylic acids or polyamides and esDcciallv 
wrth polymers which contain thiol terminal groups. TTieie polymers which cS 
thiol terminal groups (pohonercaptans) are. for example, reaction prolucte of 
pplyalcohols. a&ylene oxides with thioacids as discloseld ii US patent 3645 781 
Opbonally, these polymercaptans can also be applied togctherJSh ither in 
?^m!1'«k^^''«°"^*"*4$^^''2E''"^'5^°'' P"^«f. for ^example pohaSd,? 

nS«Vfn»''S?wr**'°r »°'"^°'» emuliions of the cited 

P„.i f" *^ '° to SO'C. preferably at room temperature. The wool can be in the 
form of piece goods. i.e. wovens and knits, and. in the processes in which oxidaSs 
are usecf. also in other states of piocesdng, for example loose wool.XbSnfor 

yarn, ** 

n,»t3f? reactive dyes for djreing the nitrogen-containing, natural fibrous 
raatcnal are adN^tageously amomc water-soluble dyes. PreferSd dyes are thwe 
whose anionic character is determined by metal complex formation alone and/or 
by acid salt-forming substituents. Examples of such aciUgroups are carboxyh^acid 
groups, acid sulphuric acid and phosphoric acid ester groSps. phoSSon'c mW 
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groups, acylatcd sulphonamide groups, such as alkyl- or aryldisulphimidc and 
alkyj. or arylcarbonylsulphimide groups, and. above all. sulphonlc acid groups 
ParticulYly good results are obtained in general with dyes which contain it least 
one sulphomc acid group. 

The reactive dyes arc especially anionic azo dyes. These last mentioned dyes 
can be metal-free, mctailisable or heavy metalliferous monoazo. bisazo ^d 
polyazo dyes. ' 

The reactive azo dyes can contain, for example, the following reactive 
groupmgs: the radical of an acid which contains at least one reactive halogen atom 
and/or a raulUple carbon-to-carbon bond which is capable of addition to this i 
nitrogen-containing porous material, for example of chloroacetic or bromoacetic 
aci<i,^cWoropropionic and fl-bromopropionic acid, a.fl-dibromopropionic acid. 
tetrahaJogenocyclobutanecarboxylic acid, such as l-chforo-I-fluoro-f.a-difluoro^ 
or 2a,3,3-tetrafluorocyclobutanc-l-carboxylic acid, propiolic acid, acrylic acid 
15 methacryhc acid^ a-chloroacrylic, ^chloroaciylic, o-bromoacrylic and fl* i 

brOmoacrVUC acid. a.A- and A.A-dichlnmnnrv1ir nr /V A_ on^ a a Aiu^^^^ ' 
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.*.w«.a.vij«w nwu, a-«.uiuraiii;iyiic, p-cnioroacryiic, o^Dromoaciylic and fl- i 
bromoacryhc acid, o,^ and ^^-dichloroacrylic or a> and AMibromoacryfic 
acid, tnchloroacryhc or tribromoaciyUc acfd, 2-(2,2.3.3-tetrafluorocycIobutyM.). 
acrylic acid, crotonic acid, a- or p<hlorocrotonic or cf or ^bromocrotonic acid 
ar,flKlichlorocrotomc acid, vinylsulphonic add, fl-chlorovinylsulphonic acid, or a 
20 radical which, under the given dyeing conditions, is able to form a reactive i 
vinylsulphone group, for example ^hydroxyalkylsulphonyl, B-hydroxyalkyl- 
sulphonamido or fi-hydroxyalkylcarbonamido groups which arc esterificd 
wUh strong acids, such as the /5-haloethjrTsulphonyl fl-sulphatoethyl- * 
sulphonyl. /J-sulphatocthylsulphamoyl. /^-suIphatoethyfN-mrthyklpffonamTd^^^^^ 
25 p-sdphalopropionamido group; the^kyl- or ^-phenylsulphonylalkyUulphonyl. B- 7 
BlkyX or /^phenylsulphonylalkylsulphonamide'^or fl-dkyl- or ^pJ^nyls^R ^ 
dkylcarbonamide group, for example the ^-phenyllulphonylpropionamido group 
Reactive dyes containing these reactive groupings, especiafly vinylsulphone groups 
in oie^^P^- l^^r f2™ ^pylsulphonyl groups, are preferred. The reactive group c^ 
30 also consist of the radical of an aromatic nitrogen heterocycUc ring system which i 
advantageously contains two ring heteroatoms and preferably at le^ one reactive 
halogen atom, for example a fluorine, chlorine or bromme atom, or also an 
acryloyl N-hydroxymethylene-amino. sulphonlc acid or alkylsulphonyl grouo 
attached to a. ring carbon atom. ^ o 

35 Asexainples of such reactive groups there may be mentionedfdiazinyl radicals a 

containing at least one reactive halogen atom, for example halopyrimldine or 
nalopynmidinecarboxvhc acid radicals. Dihpin. nr rniininnvi-f*nii*/K/i ....i. 
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tribromopyrimidyl, 2,4,5-tnfluoropYrimidyf and 
radical, may be mentioned as specific examples. 

Examples of further possible reactive groups are: the radical of iSniihalo- 
quinoxalmccarboxylic or 2,3.dihaloquinoxJinesulphonic acid, of 2-haio- or 2- 
mcthylsulphonylbenzothiazole- or -oxazolecarboxylic or -sulphonic add. of 1 4- 
diMophthalozmecarboxylic acid, of 2.4.dihaloqu{na2oIinecarboxylic acid or 45. 



4( 



uina^opninaiozmecarDoxyiic acid, ot 2.4.dihaloquina2oIinecarboxylic acid or 4 5- 
45 dihdo.6-pyndazon-l-yl-alkylene. or -phenylenecarboxylic acid, for example the 4« 
acid radicals of 2.3-difluoro- or 2.3.dichloroquinoxaline.6-carboxyUc or 
su phonic acid; 2.chIorobenzothiazole. or -oxazole-S- or -6-cari)oxyUc or -5- or -6- 
sulphomc acid: 1.4Kiifluoro-, 1.4^chloro-or l,4Kiibromophthalazin 
or -6-suipIiomc acid; 2.4-dichloroquina2oline-6- or -T-carboxylic acid. 4.5-dichlOTo- 
» 6.pwidMon-l-yl4nraethyl^Bne- or r.4'.phenylenecarboxyIic acid; also trichloro- 50 
pyndazinylcarboxyhc acid, 3-chloropyrMazi£e-6-carbox3Sic acid. 

In addition to containing the reactive dyes, the dyebaths can contatn as a rule m 
addiuon one or more non-ionogenic andA)r anionic surfactants. 
I * S?^""?'" ?^ suitable anionic surfactants are sulphonated addition products of 
1 to 10 niolcs of ethylene oxide and higher fatty acids, higher aliphatic alcohols and S5 
a ky phenols whose^ alkyl chain contains 8 to 20 carbon atoms, also 
alkylsulphonates containing 10 to 20 carbon atoms in the alkyl chain. alkyK 
benzenesulphonates with a straight or branched alkyl chain containing 8 to 20 
carbon atoms, such as nonvlbenzenesulphonate, l.S.SJ-tetramethyloctyrbenzene- 
su phonate or octadecylbenzencsulphonate, as well as alkylnaphthalenc- 60 
sulphonates, for example bisnaphthylmethanesulphonate or sulphosuccinic acid 
esters, such as sodium dioctylsulphosuccinate. 

Non-iono^enic surfactants arc, for example, polyglycol ethers of alkylated 
phenols contaimng at least 7 carbon atoms in the carbon chain and 4 to 30 
alkyleneoxy groups, also N-acylated-j;-hydroxypropylamides of hi^er fatty acids ' 65 
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containing 10 to 20 carbon atoms, for example lauric, myristic, palmitic, stearic or 
oleic acid or of coconut oil fatty acid mixture, or also alkylpolyglycoi ethers 
containing 10 to 1.8 carbon atoms in the alkyl chain and 5 to 20 ethyleneoxy groups 
and polyglycol ethers containing basic nitrogen atoms, for example products which 
can be obtained by reacting 1 mole of an amine with 3 to 100 moles of an alkylene 
oxide, for example the reaction product of I mole of dodecylamine. 
^. customaiy additives can be electrolytes, acids, bases, urea, thiourea, 

thiodtethylene glycol and hydrophillc compounds which are sparingly soluble in 
water, for example butyl or benzyl alcohol. 

The amounts of the substances to be added to the dyebaths can vary within 
relatively wide limits. The amount of dye depends on the desired colour strength 
and IS in general between 0.1 and 8%, referred to the weight of the fibres. The non- 
lonogemc or anionic surfactants as well as other assistants are generally added in 
amounts of 0.01 to 4 percent by wei^t, preferably 0.1 to 1.5 percent by weiaht 
15 referred to the wei^t of the fibres. 1_ 

The natural nitrogenous, in particular keratinous, fibrous material, and 
preferably wool, which is provided with a shrinkproof finish, can be dyed in known 
manner by the exhaustion process, the liquor ratio being advantageously from MO 
to 1:40 and the pH of the liquor being from 2.6 to 6, preferably 4 to 6. It is 
advantageous to allow the dye liquor and the goods, without the dye, to circulate 
first for 10 to 30 minutes at 20" to 40«C. The dye is then added and the temperature 
of the dyebath is raised to boiling temperature in the course of 50 to 70 minutes and 
dyeing IS performed at this temperature for 45 to 90 minutes. 

The smglc-bath aftertreatment according to the invention of the dyed fibrous 
material over several steps in the almost exhausted dyebath is subsequently carried 
out by cooling the bath to 70*» to 80**C. preferably to 80'C. and adjusting &e pH of 
the liquor to 8 to 9, preferably 8 to 8.5, by adding an inorganic or organic base. 

Examples of suitable inorganic bases which can be used are: ammonia, alkali 
carbonates or bicarbonates, in particular sodium and potassium carbonate or 
30 bicarobate, or alkali ortho- or-pofyphosphates. Organic bases are chiefly nitrogen- 30 

containing bases, for example low molecular alkylamines or alkanolanunes 
containing up to 4 carbon atoms in the alkyl moiety, in particular 
monoethanolamine, dletbanolamine and triethanolamine. 
• ^^^^ firt step of the aftertreatment process, which can last 10 to 20 

35 preferably 15, minutes, the liquor is further cooled, for example by adding cold 35 

water. The addition of the reducing agent to the liquor, which has been adjusted to 
a pH of 4.5 to 5.5, preferably to 5, wito an organic acid, preferably a low molecular 
organic acid containing 1 to 4 carbon atoms, for example formic, acetic or oxalic 
acid, is made at 55** to SS^'C, preferably at 60«C The purpose of the reductive 
40 treatment is m particular to destroy dye which has become detached from the fibre 40 

in the first step, i.e. non-fixed dye, in order to prevent a redcposition of this dye on 
the dyed matenal. Reducing agents which are very suitable for this purpose are in 
particular the alkali dithionites, in particular sodium dithionite {Na,S»0^). The 
redudtive treatment pan also last 10 to 20. preferably 15, minutes. 
45 Excess reducing i^ent is removed by oxidation in a third step, wherein the 45 

goods arc treated in the liquor for 10 to. 20 minutes at the same temperature 
Hydrogen peroxide (H,0,) « a particularly suitable oxidant for this purpose. The 
amount of hvdmffen nernyiHff is A s 1 ml tcavK^va mPk#|||qp 'f\^^ treatment 
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amount of hydrogen peroxide is 0.5 to 1 ml (35%) per litre of liqi 
time is approximately the same as that indicated for the previous steps, 
50 The hquor is subsequently cooled to 30* to 40'C. preferably to about 40'»C 50 

and the goods arc treated in a fourth — optional — step with a conventional fabric 
softener to improve the handle of the dyed material, where this is necessary Here 
too the treatment time is 10 to 20 minutes, preferably 15 minutes, and the treatment 
IS carried out at the indicated liouor temperature of 30® to 40** C. 
55 Suitable fabric softeners are, for example, ofl, fat and wax emulsions, fatty acid 55 

condensation products or also polyethylene, polyethylene glycol, siloxane and 
Silicone emulsions. Optionally, mixtures of these fabric softeners can also be used. 

Examples of suitable fatty acid condensation products are: fatty acid methylol- 
amides, optionally reacted with thioglycollic acid or aminoplast precondensates, 
bO fatty acid/polyalkylcnc-polyaminc reaction products, optionally reacted with 60 

ethylene oxide or other epoxide or epoxide reaction products, or also ammonium 
salts of fatty acid/polyalkylene-polyamide condensaUon products. The fatty acids 
contain 12 to 24, preferably 16 to 22 carbon atoms, and are, for example, lauric. 
mynstic, palmitic, steanc, arachidic or behenic acid. 
65 The fabric softeners are preferably added in emulsified form to the exhausted 65 
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& T5f softener emulsions can contain 10 to 30 percent by weisht of 
active substance. The amount in which a20% emulsion is applied^ 0 5 to 4 pSrcem 
by weight, referred to the weight of the fibrous material 
5 f«r ™J^I^n^^ "^^^^t example, are fabric softener mixtures which contain 
l^J^A^l^J'^ '•'JO weight of a polyethylene (contains carboxyl ^unS 

n.Sdu2f!?f ''^i^?^.^*'^''^""'' '^J* ,20 to 50 percent b^ weight oflSeSSZn 
product of dimerised unsaturated fatty acids and polyal^cnepolyaminMfor 
fh^Tif^S'^',*l*",*'^'^?n"" '^^ triethylenetetramine.or »to SOpiSiW^ 
10 S 75 o 'fnW.^"?^*^ ^JP"^>y w««ht of paraffin fmelUng point Sso- 
10 to 75 C) and 10 to 20 parts by weight of the cfted condensationnroduct The 
dirnenc uns.at.urated fattv acids can be derived from, for example, unsatorated fattv 
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15 «nH 5;?.H A. "ngJe bath, multistcp aftertreatment the fibrous material is drained 
15 and dned As a modificauon of the aftertreatment process described hmSTan 

E';Sfiv"h'"« ^f'^^ '""•'"'^ «t room temrera^'c" 

optionally be used after the treatment in the alkaline liquor fsteo a^ Thl 

continued in warm Uquor (about 60»Qln accorfance wUh 
oX2i« rkf " """^S P°««i''le to improve tSeend^ 

properties (fastness to rubbing, perspiration and washing) of wool dyetom on to 
which has not been pretreatea, i.e. not provided w^A a shridq)roSnK 
SS^"?** '^'y 80od wetfastness properties andmaifcedly Si 
fastness to rubbing m companspn to dyeings whichlbai^ only been subje(»^ to Se 
conventional aftertreatment with ammonifu euauujBcreaiouie 

wate^hv'rfr.^^^f;^'^ P""'^ of the presentinvenUon lies in the saving of 25 
water by canying out tiic process m a single bath and not having to use an w 

Kn^H'"-" ''"t'n?''* st«P- In addition, the process I suEth^ 

^V,o tt-.^J""' a subsequent nnsmg procedure is no loi^r neccssaiy, therebV 
30 efflu«^t tJV^^ time saving much water and producing corresponAngly 
30 '"""ent. The amount of water necessary for r ns ng is about two tofour^LiSe m 

of effluent can be substanuaUy reduced with the process of the present invention 

the ^^r^L^S:*'rif^"r?,"''y.^^™'=??'« "^^^ the shrinkproof finffi Sid 

« fP""^* workmg examples for Sie aftertreatment 

35 process of flie present ravenuon. The parts and percentages are by weight 35 

. ■ .J . Shrinkproof Finish 

cl.,K^::- . • "'^ horuontal padder is so adjusted that It is able to process 20 
stubbing stnps with an average weight of 20 g/ra and runs at a speed of 5 mtaki 

40 obS." ^ • °^ '^^'^ ^° dubbin! 

by wlijht!°'"*'°"* prepared as described hereinbelow, the percentages being ^ 

Solution 1 Solution 2 

5°; of sodium dichloroisocyanurate 1% of sulphuric acid 

45 l-iofpolyethyleneoxyalkylphenol 0,8%ofpolyvinylimida2ollne 45 

0.7°; of morphoUne (stabiliser) 

temperature = 20"C temperature = 20"C 

PW-*-3 pH=1.6 

«i nnH JJlf r^'"''°?*X'^ and (2) are mixed in the volume ratio of 1:1 and added to the 
50 padding liquor (pH = 2.4). During the process, the padding liquor is kcot at a SO 
consunt volume W the continuous addition of further kmounte XlutioM fl ) wd 
(2). After It has been padded, the stubbing is left to lie for 10 minutes in a drkiwr 

rhTfo'lSl?urns7^"' '° '''"'^ 
55 a) aaueous rinsing bath of 20'C 

2S«C r» °f «°di""> s"'Phite. 1% of sodium bisulphite, pH 7.6. 

soluUoJ^ " * ^ sodium sulphito 
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c) aqueous rinsins bath. 
The slubbing is then aried. 

The slubbing was spun and knitted to a piece with a good shrinkproof finish, 
c r 11 ®: ^ y^ol^^n fabnc.(100%) is impregnated at room temperature with the 

5 foUowmg aqueous liquon 

90 parts of polytniol A (40% aqueous emulsion) 
12 parts of condensation product I (20% aqueous solution) 
2 parts of the adduct of 9 moles of ethylene oxide and 1 mole of p-tert.-nonyl- 
phenol nsX aqueous solution) = ^ ^ 

10 20 parts of sodium carbonate I 

876 parts of water 

1000 parts 

The fabric is padded and squeezed out to 80% liquor pick-up. It is subseauenUv 
dried for 2 to 4 minutes at 110" to 130»C ^ *^ ^ « »uBs«iucnuy 

15 Polythiol A 1 

A mixture of 800 g (0.2 g^naole) of a thiol with an average molecular weight of . 
4000, obtamed from glycerol and propylene oxide. 55.2 g (0.6 g^mole) of 
thioglycolhc acid. 5 g oftoluene-p-sulphonic acid and 350 ml of toluene w heated to 
reflux, with stirring, in a nitrogen atmosphere. The water which has formed during 
the reaction (10.8 ml 0.6 g^ole) is removed as an azeotrope with toluene. The 
mixture IS cooled and washed with water and the organic layer is separated. The 
solvent is then removed from the organic layer in vacuo to leave as i^due 791 b 
(theoretical yield = 94%) of the desired tris^thioglycolate) with a thiol content of 
equivalent/kg. 

The emulsions containing the polythiol are prepared by dissolving 0 5 part of 
sodium carboxymettiyl cellulose in 44.5 parts of water at 70^ to 80*craUowinfi the 
solution to cool, adding 50 parts of the polythiol and 5 parts of a wetting 4cnt 
(adduct of p-nonylphenol and 9 moles of ethylene oxide), and stirring for 5 minutes 
in a high-speed mixer. 

30 Condensation Product I 30 

3 moles of diethylenetriamine are heated firstly with 1 mole of dicyandiamide 
and then with 2 moles of dimethyl adipate. This reaction product is then heated 
with 4.5 moles of eplchlorohydrin and the resin is subsequently diluted with water 
so that a 20% solution of condensation product I is obtained. * 

35 C. Wool slubbing is pretreated in a sulphuric acid aqueous liquor (pH 2) with 35 

sodium hydrochlorite in such an amount that 1% of chlorine is present on the wool 
fibres. 

The chlorinated wool is then treated with a solution of 6 ^ of sodium 
bisulphite and then with a solution of 9 g/1 of sodium hydrogen carbonate, and 
40 immediately afterwards thoroughly rinsea in cold water and aried. 
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The wool IS afterwards padded with 8.5 g/1 of a 10% aqueous solution of a 
polvanude/epichlorohydnn resin (obtained from adipic acid, diethylenetriamine 
and cpichlorohydrin) and squeezed out to a pick-up of 100%, then dried for 10 
nunutes at 8S''C and cured and finally aftertreated by rinsing and drying. 

45 . Dyeing Procedure 45 

D. Finished knitted material or yam of undyed wool, which has been provided 
as slubbing with a shrinkproof finish (method A or Q. or correspondindy finished 
woollen fabnc (method B), is dyed in an aqueous liquor (liquor ratio 1:35 to 1:40) as 
loUows: 

50 2% of ammonium sulphate 50 

1% of a reaction product of 1 mole of a fatty amine and 7 moles of ethylene 
oxide, quaternised with chloroacetamide (54% aqueous solution) 

1% of the ammonium salt of the acid sulphuric acid ester of the reaction 
product of 1 mole of a fatty amine and 7 moles of ethylene oxide (54% aqueous 
55 solution) and \ /o «i «^wu9 

acetic acid (80%), to adjust to pH to 4.5 to 5, are added to the uquor at 20»C The 
liquor and the goods are allowed to circulate for 15 minutes at 20*C, then Xy of a 
reactive dye is added, the liquor is heated to 70*»C in 50 minutes and kept thereat 
for 15 minutes. The liquor is then heated to boiling temperature (98*C) in 30 
60 mmutes and dyeing is performed for SO minutes at this temperature The 60 
percentages refer to the weight of the material. 
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Dyes of the following formulae can be used in the dyebaths: 

/®3* OH jm.CO-^^-HMOe<Bj 
(3) *r 



(5) 




Ml "*3^ I 

£ red 

A- Br 
«2 



8o^ mtcttj 



(4) a4-g«-<J-''^"^ red 

BO- 



0[V»-"-^-<:^>«'-p-««eH,ci scarlet 




8O3R 



red 



H-H-Q-fiOjCHjOCjOSpjH fed 

so^ 



■■"•O""^«*2«2«03H red 

(8) B0.1 



OH N^- 



Example 1. 

Woollen serge which has been given a sbrinlcproof finish according to method 
B is dyed with 

5 a) 4,5% of the dye of formula (3) 5 

b) 4% of the dye of formula (6) 

c) 5% of the dye of formula (7) 

by the exhaustion process (dveing procedure D) and subsequently aftertreated in 
the almost exhausted dyebath as follows: 
10 a) cooling the liquor to 80*C addition of 8% of ammonia (24%), pH of the 10 

liquor 8.5, duration of treatment: 15 minutes. 

b) cooling the liquor to 60*C by running in cold water, adjusting the pH to 5 by 
adding 80% acetic acid. After about 5 minutes. 0^5% of sodium dithionite mixed 
with sodium pyrophosphate is added to the liquor. Duration of treatment: 10 

15 minutes. 15 

c) Addition of 1 mVl of HjO,. Duration of treatment: 10 minutes. Afterwards 
cooling the liquor to 40''C by running in cold water. 

d) Addition of 2% of an aqueous polyethylene emulsion (25%) (fabric softener). 
Duration of treatment: 15 minutes at 40° C. 

20 The wool is subsequently drained and dried. 20 
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14, South Square, 
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^« **y ^"^^^ Leamington Spa. 1978. 
Published by the Patent Office, 25 Southampton BuUdings. London. W&A IAY from 
which copies may be obtained. ' 
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^^J' t ^JZ^^i to claim 3 which comprises aftertreating dyeings on 

wooJ which has been fpven a shrmkproof finish by oxidative processes and^r by 
applying syntheUc resin. ^ «»ttuworoy 

5 » n ^P'^J^ss according to claim 1 , wherein the pH of the liquor is adjusted to 8 
^ to 9 in step (a) with an inorgamc or ormnic base. 

6. A process according to claim 5, wherein the pH of the Uquor is adjusted to 8 

to 9 in step (a) with ammonia, alkali carbonates or bicarbonates or alkali ortho- or 

polyphosphates. 

n . A ^P"*^?^ according to claim 5, wherein the pH of the liquor is adjusted to 8 
^ to 9 in step (a) with a nitrogen-containing oiganic base. j cu w o 

8. A process according to claim 7, herein an alkylamine or an alkanolamine is 
used as the base. 

A < ,^-j\Foccss according to claim 1. in which the pH of the Uquor is adjusted to 
4.5 to 5.5 in step (b) with a low molecular organic carboxylic acid containme 1 to 4 
5 carbon atoms. * w n 

A c ^^Oi^ process according to claim 9. wherein the pH of the liquor is adjusted to 
4.5 to 5.5 m step (b) with formic or acetic acid. 

1 1 . A process according to claim 1. wherein an alkali metal dithionite is used as 
reducing agent m step (b). 

^ E*"®^?^ according to claim I, wherein hydrogen peroxide is used as 20 
oxiaant in step (c). 

13. A process according to claim 1, wherein any one of oil. fat and wax 
emulsions, fatty acid condensation products, polyethylene, polyethylene glycol. 
5 siloxane and silicone oil emulsions, or a mixture thereof, is us^ ^ fabric softeners 
in step (Q). 

^.^f; ^ Pf?c«ss according to claim 13, wherein a mixture of polyethylene 
partially oxidised to contain carboxyl groups and a condensation product of 
dimensed fatty acids which are derived from unsaturated fatty acids containing 16 
to 22 carbon atoms, and a polyalkylenepolyamine together optionally with par&in 
0 and/or silicone oiU is used as fabric softeners in step (d). v^^im 
t A Pjpcess according to claim 13 in which there is used as fabric softener 
a fatty acid^plyalkylenroolyamme condensation product, or the ammonium salt 
thereof, which is denved from fatty acids containing 16 to 22 carbon atoms 
16. A process according to claim 13 in which there is used as fabric softener a 
3 condensation product of dimerised linoleic or linolenic acid and diethylene- 35 
tnaminc or tnethylenetetramine. ^"*jricuc 
^ 17. A process accordina to claim 13, wherein a mixture of 50 to 80 parts by 
weight of a po^cthylene which contains cari)oxyI groups introduced by partid 
oxidation and 20 to 50 parts by weight of a condensation product of dimensed fattv 
0 acids and diethylenetnamine is used as fabric softener in step (d) 40 

18. A process according to claim 17, wherein a muture of 50 to 80 parte of a 
polyethylene which contains carboxyl groups, introduced by partial oxidation. 10 
to a parts by weight of paraffin of m.p. 50— 75«'C. and 10 to Mparts by weight of a 
condensation product of dimerised unsaturated fatty acids and <dicthylenctnamine 

> is used as fabnc softener in step (d). ^ ^^i^^im^ 

19. A process according to any preceding claim, wherein the duration of the 
^^^rtreatment of the dyed fibrous matenal is 10 to 20 minutes in each of the steps 

20. A process according to any preceding claim, wherein the fibrous material is 
} subjected to a nnsing procedure after step (a) in an aqueous Uquor at room 

temperature and then further treated according to steps (b). (c) and, optionally (di 
l\' ^u^^?^^?^ according to claim 1, substantially as herein described. 
22. The dyeings on natural, nitrogen-containing fibrous material after-treated 

by the process according to any preceding claim. "««tcu 
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